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© Video network. 



CM 
< 



© A video network includes a head end terminal 1 
for providing video signals from a number of video 
players 7 in addition to off-air broadcast signals 9. 
The video signals are distributed via a distribution 
system to a number of television receivers, each 
having a respective terminal for detecting the chan- 
nel to which the television is tuned. A control unit 8 
compares the phase of the signals detected by a 
terminal with the phase of each of the video signals 



distributed via the distribution network to determine 
whether the television is tuned to a channel from one 
of the video players 7 or a channel from an off air 
broadcast. 

The network can also inhibit the operation of any 
television receiver detected as being tuned to any 
one or more of the video player channels. 
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VIDEO NETWORK 



The present invention relates to video networks 
which enable the remote detection of a video chan- 
nel to which a television receiver is tuned and, in 
particular, this invention relates to a video network 
as employed in an hotel or similar accommodation 
type environment. 

Many hotel and similar accommodation type 
complexes are provided with video distribution sys- 
tems. Frequently, such systems include video sig- 
nal sources which are derived from off air type 
broadcasts and a number of locally generated mov- 
ie channels, such as can be generated from video 
tape players. The off air type broadcasts are usu- 
ally provided free to a viewer whilst the tape source 
movie channels are only watchable upon payment 
of a fee. Therefore, it is necessary in such systems 
to be" able to determine remotely whether a viewer 
has a television receiver tuned to a free or a fee 
paying channel. 

Various systems have previously been pro- 
posed to determine remotely the channel to which 
a television receiver has been tuned. Many of 
these known arrangements, such as that described 
in US Patent 3973206, require an internal connec- 
tion to the television receiver, making them unsuit- 
able for. many applications of video signal distribu- 
tion systems. Another arrangement, such as that 
described in US Patent 4764808, includes a sensor 
located in the proximity of the monitored television 
receiver, the sensor being arranged to detect a 
horizontal sweep signal of the television receiver. A 
frequency value of the detected signal is deter- 
mined and compared with a number of stored 
values of characteristic frequencies, thereby to 
identify the broadcast signal source to which the 
television receiver is tuned. However, such a sys- 
tem is reliant upon the stored values of characteris- 
tic frequencies being updated as the frequencies of 
available channels are changed. If air broadcast 
signals only are available on a system, the channel 
frequencies available do not change regularly. 
However, many video signal distribution systems 
incorporate channels for conventional broadcast ca- 
ble or satellite television signals and channels for 
locally generated signals from tape sources such 
as conventional recorded tape programmes played 
on video playback machines. In modern systems 
there is frequently a need to provide a relatively 
large number of video tape channels as it enables 
the hotelier to provide a variety of channels show- 
ing programmes particular to the hotel. Such video 
channels are usually changed on a regular basis 
and this may require the channels to be broadcast 
on different frequencies. With systems as de- 
scribed in US Patent 4764808, there would be, 



therefore, a need for the stored values of char- 
acteristic frequencies to be updated whenever the 
broadcast frequency of a tape source channel is 
changed. There is a possibility that updating of the 

5 stored values can be overlooked, enabling viewers 
to watch a tape source channel free of charge 
when, in fact, a viewing charge should be levied. 
There is a distinct need, therefore, for a video 
signal distribution system which can distinguish 

10 between air broadcast and tape source video signal 
sources so as to enable the system to automati- 
cally recognise when a tape source channel is 
being viewed irrespective of the broadcast frequen- 
cy of the channel. In this manner the system is 

75 able to distinguish between free and fee levy chan- 
nels without recourse to stored values, obviating 
the possibility that the stored values may not be 
updated as channel broadcast frequencies are 
changed. 

20 The present invention seeks to provide a video 

network system which can detect remotely if a 
television receiver in a hotel room, for example, is 
tuned to one of a group of pay channels. If this 
remote television receiver is detected as being 

25 tuned to such a pay channel, the system will pro- 
vide a warning, such as an audible and/or visible 
warning, in the room that if viewing of the selected 
channel continues the room guest will be billed 
accordingly. 

30 Accordingly, there is provided a video network 

comprising a head end equipment at a first location 
for providing video signals on a plurality of chan- 
nels; one or more terminals for location remote 
from the head end equipment, the or each terminal 

35 associated with a respective television receiver; 
control means associated with the head end equip- 
ment for providing control signals for controlling at 
least one terminal; respective further control means 
associated with the or each terminal for causing 

40 operation of the terminal and or the television re- 
ceiver associated therewith in response to control 
signals received thereby, and respective detection 
means associated with the or each terminal for 
detecting whether the television receiver associated 

45 therewith is tuned to one of a specific selection of 
channels of the plurality of channels and for provid- 
ing an indication to the head end equipment that 
the television receiver is tuned to one of the spe- 
cific selection of channels. 

so Preferably, the head end equipment includes 

means to provide video player source video signals 
and video signals from off air broadcasts. 

The detection means is, advantageously, ar- 
ranged to detect the instantaneous phase of the 
video signal to which the television receiver asso- 



BNBDOCtD: <0_P43CmiA2JL> 



EP0 430 711 A2 



ciated therewith is tuned and to compare the de- 
tected instantaneous phase with the instantaneous 
phase of each of the video signals provided by the 
head end equipment, thereby to determine whether 
the television receiver is tuned to one of the spe- 
cific selection of channels. 

The detection means may comprise a counter 
circuit arranged to receive from a terminal a first 
signal dependent upon the video signal to which 
the television receiver associated with the said ter- 
minal is tuned and, in sequence, a plurality of 
further signals, each dependent upon a respective 
one of the video signals provided by the head end 
equipment on the plurality of channels, the counter 
circuit being arranged to commence counting on 
receipt of a leading edge of a first signal and to 
terminate counting on receipt of a leading edge of 
a further signal, thereby to provide a count value 
indicative of the relative phase between the first 
and further signals. 

The network may also include a printer for 
providing recorded details of any television receiver 
detected as being tuned to one of the specific 
selection of channels. 

In a preferred embodiment the control means 
is arranged, on detection of a television receiver 
tuned to one of the specific selection of channels, 
to provide control signals to the television receiver 
associated with the terminal for inhibiting the op- 
eration of the television receiver. 

The control means may also be arranged to 
provide warning signals for providing an indication 
to a viewer of a television receiver detected as 
tuned to one of the specific channels that the 
television receiver is tuned to one of the specific 
channels. 

Any terminal may further comprise a current 
sensor for sensing operation of a television receiver 
associated with the terminal, the terminal being 
arranged to activate a tamper alarm if a char- 
acteristic of the output signal from the detection 
means monitored by the further control means is 
detected as exceeding predetermined limits and 
the television receiver has been sensed as being in 
operation. 

In order that the invention may more readily be 
understood, a description is now given, by way of 
example only, reference being made to the accom- 
panying drawings, in which: 

Figure 1 is a schematic representation of a network 

in accordance with the invention. 

Figure 2 shows a schematic block diagram of head 

end equipment for the system illustrated in Figure 

1. 

Figure 3 shows a schematic block diagram of a 
control unit for the head end equipment for the 
system illustrated in Figure 1. 
Figure 4 shows a schematic block diagram of a 
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room terminal for the system illustrated in Figure 1. 

In the present invention, the method of estab- 
lishing whether a television receiver is tuned into a 
video pay channel is based upon comparing a 

5 characteristic of the line synchronisation pulses at 
a remote location with those generated by the pay 
channel source. If they match over a period of time 
then the remotely located television receiver is 
acknowledged as being currently tuned to that par- 

70 ticular source of video signals. 

As can be seen from Figure 1 a network ac- 
cording to the present invention comprises of a 
head end equipment 1 , situated, for example, in an 
hotel reception area, and a plurality of room termi- 

15 nals 2, which are each associated with individual 
television receivers 3 located, for example, in the 
bedrooms of the hotel. Communications between 
the head end equipment 1 and the room terminals 
2 are established via a distribution system 4 which 

20 may be a standard co-axial type distribution sys- 
tem. 

Figure 2 shows the head end equipment 2 in 
greater detail. The head end equipment comprises 
a monitor 5, a computer 6, which is the initiator of 

25 all the actions or commands of the system, a 
number of video tape players 7 which provide a 
selection of video signal sources for subsequent 
transmission, a control unit 8, and a receiver 
means for providing to the system conventional 

30 broadcast, cable or satellite television signals 9. 

The computer 6 communicates with each room 
terminal 2 via the distribution system 4. Each room 
terminal is originally programmed with a unique 
address, such as its serial number, so that the 

35 computer 6 is able to identify uniquely each room 
terminal 2. The computer also controls a ticket 
printer (not shown) and modem 21. The ticket print- 
er is used to provide a printed record showing 
when a guest has exceeded the free viewing period 

40 permitted on a fee payable channel and conse- 
quently should be charged for the particular pro- 
gramme viewed. The modem 21 is used to provide 
a remote access link to the computer for 
maintenance/service purposes. 

45 In operation, the computer 6, via the control 

unit 8, initiates the video tape players 7 to function 
as required. The output signals of each of the video 
players 7 are modulated via modulators 10 up to 
UHF and fed into a combiner 11 which combines 

so these UHF modulated signals with the UHF signals 
9 from standard off air broadcasts and other exter- 
nal sources of television picture signals. All these 
signals are then amplified by a launch amplifier 12 
to a level sufficient to drive the network. 

55 Before these combined signals are finally laun- 

ched onto the distribution system 4, a VHF filter 13 
is employed to insert forward path control data and 
extract return path control data, the function of 

4 
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which will be explained in the following description. 
The control data provides a control link between 
the head end equipment 1 and each room terminal 
2. 

The video sources 7 are controlled by the 
computer 6 via the control unit 8, and an interface 
between the distribution system 4 and the control 
unit 8 is provided by a separate electronics unit in 
the form of a transceiver 1 4. 

The transceiver 14 demodulates down stream 
data control signals and modulates upstream data 
control signals. 

The control unit 8 is arranged as a hands off 
communication processor which is capable of tak- 
ing commands from the computer 6 and distribut- 
ing them to the network of room terminals 2 via the 
distribution system 4. In addition to this function, 
the control unit 8 also makes phase measurements 
of waveforms returned from the room terminals 2 in 
order that a comparison can be made with any of 
the output signals from the video player sources 7 
under the control of the computer 6. 

The control unit 8 is shown in greater detail in 
Figure 3, and includes a microcontroller 15 coupled 
to a phase measurement counter 16. In its idle or 
standby mode the microcontroller waits for an input 
or command signal from the computer 6. The com- 
mands received can result in two actions. 

If a command can be satisfied locally, the 
action is executed and a reply sent back to the 
computer. If however, the command requires that 
data be transmitted to a remote room terminal 2 t 
more process operations are involved. 

' The computer 6 is arranged to generate two of 
this latter type of commands which require commu- 
nication with the remote room terminals; namely, 
status polls and room terminal commands. Room 
terminal commands cause the room terminal 2 to 
execute some form of action. The terminal may be 
used to display various messages such as flashing 
a light which indicates to a viewer that there is a 
message waiting in the hotel reception or that they 
are being charged for watching a particular pay 
movie channel, for example. It can also be used to 
pulse or de-energise a television relay, thereby to 
switch off the television receiver reset the terminal 
via a watchdog or set an internal parameter stored 
in RAM. These features will be explained in more 
detail later. 

Initially, status poll and room terminal com- 
mands are treated in the same manner by the 
microcontroller .15. A transmit packet of data is 
compiled consisting of a number of bytes; this data 
is transmitted serially via the distribution system 4 
to the room terminals 2 t and a single byte reply is 
received from the room terminal. In the case of a 
room terminal command, the microcontroller 15 
then passes this reply to the computer 6 and 
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returns to the standby mode. 

A room terminal status poll, however, is more 
complex. Directly after the reply byte is returned a 
sample of the line time base signal detected from 

5 the television receiver by the associated room ter- 
minal 2 is supplied to the control unit 8 via a data 
modem 17. This received signal is then compared 
to the output signal of the many video players 7 , 
such as conventional video cassette recorders 

w (VCR's), each producing a similar line time base 
reference. A relative phase measurement is made 
between the received and output signals. 

The phase difference between the many in- 
dividual video source outputs may not be a de- 

15 signed feature but is inherent in the natural opera- 
tion of a video player, in which the operation in- 
duces phase jitter into the output signal. It is the 
signature relating to this jitter to which the remote 
television signal is compared. If the signature of the 

20 jitter of one of the video player output signals has a 
negligible change in phase difference when com- 
pared to the television signal then the television is 
deemed to be tuned to receive the video channel 
on which the video player in question is operating. 

25 Television systems in the United Kingdom op- 

erate with a time base of 64us duration. As 64 us 
time base is too fast for phase measurement to be 
achieved directly, a phase measurement counter 
circuit 16 is provided in the control unit 8 where 

30 many locally generated references can be com- 
pared with a pulse stream from each of the room 
terminals. A multiplexer (not shown) allows the 
microcontroller 15 to select one of the video signal 
waveforms from the tape players 7 for comparison 

35 in the phase measurement counter circuit 16. A 
rising edge of the video signal from the tape player 
will cause the counter circuit to start counting and a 
rising edge of the signal from the room terminal will 
cause the counter to stop. The count value attained 

40 by the counter circuit 16 will then relate to the 
relative phase between the reference signal and 
the room terminal signal. 

The object of this measurement procedure is to 
determine which of the many reference signals 

45 matches the waveform from the remote terminal. 
To this end, the microcontroller 15 needs to exam- 
ine the phase of each of the many tape player 
signal sources in turn to obtain one set of results. 
These results are averaged for each of the many 

so channels over the measurement period. 

Once the phase measurement process has 
been completed, the control unit 8 can formulate a 
suitable status reply, including the averaged phase 
values, and provide this information to the com- 

55 puter 6. 

The multiplexer is arranged so that during a 
period of inactivity of any of the VCR or tape 
player sources, the measurement process need not 

5 
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be carried out for that source. 

There are two principal tasks which the room 
terminal 2, shown in block form in Figure 4, must 
perform in response to control signals provided to 
the terminal from the computer 6 via the distribu- 
tion network: 

(i) All the interfaces with the television receiver 
and any other device associated therewith, must 
be scanned and the status of the devices stored 
such as in a suitable random access memory' 
(RAM). 7 

(ii) When a command is issued from the head 
end computer it should be decoded and if nec- 
essary, executed and a reply returned to the 
computer reflecting the stored status. 

The room terminal, as shown in Figure 4 com- 
municates with the head end computer via an RF 
modem 20. Incoming data is demodulated by the 
modem and the resulting serial waveform supplied 
to an interrupt input of a microprocessor 29, which 
acts as a controller within the room terminal. 

Before any transmission commences, the 
modem 20 must be turned on by selecting a data 
carrier switch 22 and allowing a suitable settling 
time before transmission of data commences. If 
requ.red, once the data has been transmitted, a 
sample of the synchronisation pulse train asso- 
ciated with the television receiver can be transmit- 
ted back to the computer 6 by selecting a 
Data/Sync switch 23. Once the transmission is 
complete the data carrier switch 22 is deselected 

A tamper alarm 17 is also provided so that the 
computer 6 can be alerted of any movement of a 
pickup coil 18 associated with a television receiver 
Also, a television current sense circuit 28 indicates 
the operation state of the television set; ie, on or 
off. Two LED drivers allow pay status 24 and 
message waiting 25 warnings to be displayed to a 
viewer. A serial number selection switch 26. used 
for computer address purposes, is read via a par- 
allel port of the microprocessor 29. 

To improve reliability, a watchdog timer 27 is 
provided. The output of the watchdog timer may be 
pulsed at a specified frequency of. for example, 
1H2, In order to provide a system stimulus. If a 
fault ,n the system stops this stimulus the system 
is automatically reset. 

In order for a room terminal 2 to detect the line 
synchronisation pulses from its associated televi- 
sion receiver pickup coils 18 are employed which 
can derive the horizontal synchronisation pulses 
from the line time base of the television receiver 
The p.ckup coils 18 do not require any internal 
connection to be made to a televison and may be 
prov.ded in two forms, depending upon the envi- 
ronmental conditions. 

The first form caters for situations in which the 
emanating signals from the television receiver are 



strong enough to be detected within the room 
terminal 2 and in such a case the room terminal 
need simply to be placed close to the television 
receiver with which it is to be associated, the 
s pickup coil 18 being located internal to the room 
terminal 2. 

The second form caters for the situation in 
which the line synchronisation signals are of insuffi- 
cient strength or localised furniture prevents the 
w siting of the room terminal sufficiently close to the 
television receiver to enable detection by internally 
mounted pickup coils. In this case the pickup coil 
may be arranged on a flying lead external to the 
room terminal 2 and may be attached to the back 
is of the television unit. 

The microprocessor 29 in the room terminal 2 
can be arranged to be capable of functioning with 
either form of pickup coil without being told specifi- 
cally which form is being used. 
*> If the pickup coil is arranged internally within a 

room terminal it is feasible that the pickup coil 
position may change if the room terminal in ques- 
tion is accidentally knocked or moved during nor- 
mal room cleaning procedures. Such actions may 
is cause the pickup coil to become located in a 
position unsuitable or undesirable for the best de- 
tection of the line synchronisation signals. For this 
reason two pickup coils 18 may be provided for 
each room terminal 2. The microprocessor in the 
so room terminal can then be arranged to measure a 
characteristic of the waveform from one of the 
co.ls, such as the mark space ratio, and if it drops 
below a predetermined value, say 70% 30% the 
pickup coil in 

as question can be substituted by the other coil. This 
assists in selecting the best signal strength avail- 
able. 

As the room terminal and its pickup coils are 
either separate from or simply physically attached 
40 to an associated television receiver, the possibility 
of accidental or deliberate tampering also exists 
This may be catered for by a combination of me- 
chanical switches and/or software routines as de- 
scribed below. 

« The monitored television receiver is normally 
arranged to receive its electrical power via the 
room terminal where the current sensor 28 is used 
to establish if the television is switched on. If two 
pickup coils 18 are internal to the terminal 2 the 
so microprocessor 29 measures a characteristic of the 
output waveform, such as the mark space ratio 
from the coil currently being used to detect the line 
synchronisation signals. If the mark space ratio 
drops, say, below 70% 30% the coil in question is 
ss substituted for the other coil. If the waveform is still 
measured as being outside these values and the 
television current sensor 28 indicates that the tele- 
vision is ON, then the tamper alarm 17 is flagged 
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If the coil is arranged external to the terminal 2, 
the above mark space ratio measurement is still 
carried out. However, in this mode of operation an 
additional tamper alarm switch may be provided. 
When this is activated a second type of alarm 
condition may be flagged, for example, a power 
relay 1 9 may disconnect power from the television 
receiver until a special command is received by 
the microprocessor 29 from the computer 6. 

The power relay 19 may also provide a means 
to bar the viewing of certain channels upon re- 
quest. The computer 6 can be programmed by a 
system controller upon request to restrict the ac- 
cess of certain pay channels to any television re- 
ceiver in any room, for example adult movie re- 
strictions requested by parents. As the computer 6 
scans all room terminals of the system to check for 
any pay channels being viewed it will, when view- 
ing of a pay channel is detected, check if that 
channel for that room has been barred, if it is, the 
power relay 19 is used as described previously to 
disconnect power from the television receiver. The 
television receiver can remain barred until the as- 
sociated room terminal receives a special reset 
command from the computer 6. The issue of such 
commands can be activated by the system control- 
ler. 

It will be appreciated from the above descrip- 
tion that the present invention provides a system 
offering a relatively low cost and easy to implement 
way in which consumers viewing specific channels 
dedicated to transmit video signals can be billed 
and be informed they are being billed. No major 
modifications are required to the conventional video 
source or television receiver equipment and the 
computer 6 can be programmed to run the system 
without manual intervention, obviating the need for 
the system to be manned on a 24 hour basis. 

Although the present invention has been de- 
scribed with respect to specific embodiments, it 
should be realised that modifications may be effec- 
ted whilst remaining within the scope of the- inven- 
tion. 



Claims 

1. A video network comprising a head end equip- 
ment at a first location for providing video 
signals on a plurality of channels; one or more 
terminals for location remote from the head 
end equipment, the or each terminal asso- 
ciated with a respective television receiver; 
control means associated with the head end 
equipment for providing control signals for 
controlling at least one terminal; respective fur- 
ther control means associated with the or each 
terminal for causing operation of the terminal 



and or the television receiver associated there- 
with in response to control signals received 
thereby, and respective detection means asso- 
ciated with the or each terminal for detecting 

5 whether the television receiver associated 

therewith is tuned to one of a specific selection 
of channels of the plurality of channels and for 
providing an indication to the head end equip- 
ment that the television receiver is tuned to 

10 one of the specific selection of channels. 

2. A network according to claim 1, wherein the 
head end equipment includes means to pro- 
vide video player source video signals and 

75 video signals from off air broadcasts. 

3. A network according to claim 1 or claim 2, 
wherein at least one detection means is ar- 
ranged to detect the instantaneous phase of 

20 the video signal to which the television receiver 

associated therewith is tuned and to compare 
the detected instantaneous phase with the in- 
stantaneous phase of each of the video signals 
provided by the head end equipment, thereby 

25 to determine whether the said television re- 

ceiver is tuned to one of the specific selection 
of channels. 

4. A network according to claim 3, wherein the 
30 detection means comprises a counter circuit 

arranged to receive from a terminal a first 
signal dependent upon the video signal to 
which the television receiver associated with 
the said terminal is tuned and in sequence a 

35 plurality of further signals, each dependent 

upon a respective one of the video signals 
provided by the head end equipment on the 
plurality of channels, the counter circuit being 
arranged to commence counting on receipt of 

40 a leading edge of a first signal and to termi- 

nate counting on receipt of a leading edge of a 
further signal, thereby to provide a count value 
indicative of the relative phase between the 
first and further signals. 

45 

5. A network according to claim 3 or claim 4 
comprising storage means for storing a plural- 
ity of values of the detected instantaneous 
phase for enabling the detected instantaneous 

so phase to be compared with the instantaneous 

phase of each of the video signals over a 
number of cycles of the video signals. 

6. A network according to any one of claims 1 to 
55 5 comprising a printer for providing recorded 

details of any television receiver detected as 
being tuned to one .of the specific selection of 
channels. 
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7. A network according to any one of the preced- 
ing claims wherein the control means is ar- 
ranged, on detection of a television receiver 
tuned to one of the specific selection of chan- 
nels, to provide control signals to the television s 
receiver associated with said terminal for inhib- 
iting the operation of the said television re- 
ceiver. 

8. A network according to any one of the preced- io 
ing claims wherein the control means is ar- 
ranged to provide warning signals for providing 

an indication to a viewer of a television re- 
ceiver detected as tuned to one of the specific 
channels that the television receiver is tuned to 75 
one of the specific channels. 

9. A network according to any one of the preced- 
ing claims wherein a terminal comprises a 
current sensor for sensing operation of a televi- 20 
sion receiver associated with the said terminal, 

the terminal being arranged to actuate a tam- 
per alarm if a characteristic of the output signal 
from the detection means monitored by the 
further control means is detected as exceeding 25 
predetermined limits and the said television 
receiver has been sensed as being in opera- 
tion. 

10. A network according to any one of the preced- 30 
ing claims comprising a monitoring circuit for 
providing stimulus signals at a predetermined 
frequency, the control means being arranged 

to reset the system if a stimulus signal is 
detected as being absent for a time interval in . 35 
excess of a predetermined time interval. 
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© Video network. 



© A video network includes a head end terminal 1 
for providing video signals from a number of video 
players 7 in addition to off-air broadcast signals 9. 
The video signals are distributed via a distribution 
system to a number of television receivers, each 
having a respective terminal for detecting the chan- 
nel to which the television is tuned. A control unit 8 
compares the phase of the signals detected by a 



terminal with the phase of each of the video signals 
distributed via the distribution network to determine 
whether the television is tuned to a channel from one 
of the video players 7 or a channel from an off air 
brc-adcast. 

The network can also inhibit the operation of any 
television receiver detected as being tuned to any 
one or more of the video player channels. 
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